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E-mail: vitamin and micronutrient deficiencies and anemia over a period of almost thirty years. The analysis
verkudov@gmail.com of the cited sources showed that in 2003-2024, the prevalence of stunting among Vietnamese

children aged 5-19 years decreased from 40-60% to 14-25%. The prevalence of malnutrition over
the same period among children of the same age group decreased from 11-25% to 6—-9%. Anemia
for 2001-2024 also decreased from an average of 20-45% to 9-20% in school-age children, 30-35%
in younger children, in newborns from 84-90% to 12-20%, in women of reproductive age from 40
to 20-25%. Regardless of the observation period, up to 60% of women of reproductive age and
younger children and 11-40% of schoolchildren and adult men suffer from vitamin D deficiency.
The prevalence of vitamin A deficiency in 2005-2024 was 6-14% in school-age children and
15-20% in newborns and women of reproductive age. Deficiency of microelements (zinc, selenium,
magnesium, calcium) is registered in 50-60% of schoolchildren. Vitamin B,, deficiency has been
diagnosed in 3-15% of non-pregnant women and 8-12% of school-age children. The main factors
of malnutrition, stunting, micronutrient and vitamin deficiencies are: anthropometric deficiency
caused by malnutrition in parents, their low level of culture and education, inadequate breastfeeding,
economic reasons for refusing to eat enough meat and vegetables, especially among residents
of ethnic poor rural and mountainous regions, food shortages, as well as parasitic diseases and
intestinal infections. Vitamin D deficiency is associated with traditional Vietnamese ideas about the
physical attractiveness of a person with white skin.
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PE3KOME. Bo BTopom 0630pe, NOCBSALLEHHOM aHanu3y UCCrnefoBaHunii HENOMHOLEHHOMO NUTaHMs
B0 BbeTHame, Npon3BoamMTCS cucTeMaTi3aLms CyLECTBYOLLMX B TEYEHWE NOYTY TPMALATUNIETHEro
nepuoaa npeAcTaBneHUn 0 PacnpOCTPAHEHHOCTM, NPUYMHAX U METOAAX KOPPEKLMN 3aAepXKKM
pocTa, HepgoenaHus, oeduumnTa BUTAMMHOB, MUKPOSNIEMEHTOB 1 aHEMWW. AHANM3 NPUBEAEHHbIX
MCTOYHWKOB Nnokasan, 4to 3a 2003-2024 rr. y BbeTHaMckux AeTei B Bospacte 5-19 net umeet MecTo
CHUXEHME pacnpoCTPaHEHHOCTM Huskopocnocth ¢ 40-60% o 14-25%. PacnpocTpaHeHHOCTb
HeAoeAaHus 3a 3TOT XKe Mepuog y AeTel TOM e BO3pacTHOM rpynnbl cHusunack ¢ 11-25% ao
6-9%. AHemus 3a 2001-2024 rT. Takxe yMeHbLIKUNACch CO cpeaHux 3HayeHun 20-45% o 9-20%
y feTel WwkonbHoro Bospacta, 30-35% y mnagwmx geTen, y HoBopoxaeHHbix ¢ 84-90% po
12-20%, y XeHLMH penpoaykTuBHOro Bospacta ¢ 40 no 20-25%. BHe 3aBucuMMoCTyM OT nepuoga
HabntoaeHns 8o 60% KeHLWMH penpoayKTUBHOTO Bo3pacTa 1 MnaaLmnx geten n 11-40% WwkonbHN-
KOB 1 B3pOCHbIX MYX4NH CTPaAatoT 0T aecmumta ButamuHa D. PacnpocTpaHeHHOCTb ageguumTa
BuTamuHa A 3a 2005-2024 rr. umenace y 6-14% peten wkonbHoro Bo3pacTa u'y 15-20% HoBso-
POXAEHHbIX 1 XEHLMH penpoayKTUBHOro Bo3pacTa. [eduuynt MUKPOINeMeHTOB (LMHKa, ceneHa,
MarHus, kanbuus) sapeructpuposaH y 50-60% LikonbHUKOB. HegoctaTtouHOCTb BUTaMuHa By,
Bbina guarHoctuposaHa y 3-15% HebepeMeHHbIX KeHWuH 1 8—12% AeTeln WKONbLHOro Bo3pacTa.
OCHOBHbIMM (hakTOpamMu HeaoedaHNs, HU3KOPOCOCTH, AedULMUTa MUKPOINEMEHTOB 1 BUTAMUHOB
SBNSIOTCS: aHTPONOMETPUYECKUIA AeDULMT, BbI3BAHHbIA HEAOEAAHWNEM Y POAUTENEN, HU3KNIA
YPOBEHb WX KynbTypbl U 06pa3oBaHns, HEMOMHOLEHHOE rPYAHOE BCKapMIBaHue, SKOHOMMYe-
CKue NPpUYMHbBI 0TKa3a oT ynoTpebneHns 4oCTaTouHOro KOIMYECTBa Msica U OBOLLel, 0CO6EHHO
CPEAM KUTENER 3THNYECKUX OeIHbIX CENTbCKNX U FOPHbIX PETMOHOB, AeMUUMT NPOLOBONLCTBMS,
a Takxxe napasuTtapHble 3aboneBaHus 1 K1LeYHble MHdeKkUMK. HepoctaTok BuTammHa D cBsizaH
C TPAAMLMOHHBIMM NPeaCTaBNeHNSIMI BbETHAMLIEB O (DM3NYECKOI NPUBNEKATENBHOCTI YENOBEKa
c Benon koxen.

KnioueBble cnoBa: BoeTHaM, HU3KOPOCNOCTb, HefjoeaHue, aHeMus, AeULUT MAKPOSNEMEHTOB
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INTRODUCTION

A previous review' reported that Vietnam, like
many developing countries, is characterized by a dou-
ble burden of malnutrition. This is a combination of
high prevalence of undernutrition and obesity among
people in the same area [1]. The main reasons for this
situation in society are poverty in economically vulne-
rable regions and rapid urbanization in others, as well
as changes in diet towards more calorie-dense, micro-
nutrient-poor processed foods [2]. The second review
discusses the prevalence and causes of stunting,
underweight, and micronutrient deficiencies among
the population of Vietnam, and presents the country's
government strategy for preventing and treating these
deficiencies.

AIM

The aim is to systematize existing knowledge ac-
cumulated over a period of almost thirty years regar-
ding prevalence, causes, and methods of correction of
stunting, malnutrition, vitamin and micronutrient defi-
ciencies, and anemia in Vietnam.

ANALYSIS OF PREVALENCE
AND CAUSES OF STUNTING IN VIETNAM

As shown in Table 1, from 1997 to 2003, more
than 60% of children under the age of 10 were af-
fected by stunting. Then, from 2005 to 2008, this fi-
gure decreased to an average of 38%. These data are
consistent with those in the literature: L.M. Do et al.
(2017) noted a decrease in the prevalence of stunting
from 56.5% in 1990 to 30.7% in 2004. [3]. N.C. Khan
et al. (2007), as a result of a repeat cross-sectional
study from 1990 to 2005, also reported a significant
decrease in the prevalence of stunting — from 45%
in 1990 to 26.6% in 2004. [4]. In the following decade
(2008-2017), there was a further decrease in the
prevalence of stunting, which averaged 22% (ranging
from 19% to 24%), with high values of this indicator

! This article is a continuation of the article “The double burden of
malnutrition in developing countries as a global problem. Part 1. (Lite-
rature review of studies in Vietnam)”. (Russian Biomedical Research.
2025; 10(3):44-54. https://doi.org/10.56871/RBR.2025.80.56.005).
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observed among rural children. The results presented
in Table 1 also correspond to published data: accor-
ding to the Vietnam National Nutrition Survey conduc-
ted by the National Institute of Nutrition in 2010, stun-
ting in children aged 5-19 years amounted to 23.4%,
and in 2015, it was 25%.

The data on the prevalence of short stature from
2018 to 2024, presented in Table 1, show some in-
consistency. Most studies report that the indicator
analyzed during this period does not exceed 14%
and averages 8%, which is consistent with the results
of the 2019-2020 Vietnam National Nutrition Survey
conducted by the National Institute of Nutrition in chil-
dren aged 5-19 (14.8%) and the data of S.K. Wake
et al. (10 to 15%) [5]. However, other authors have
not been able to confirm a decrease in the prevalence
of stunting after 2019. For example, D.V. Chuc et al.
(2019) reported stunting in 24% of rural children [6].
J. Gausman et al. (2019) reported that this indicator
occurs in 20-25% of children under the age of 15,
and decreases to 12% only in adolescents [7]. These
results contradict the studies by J.A. Robinson et al.
(2023), who found a prevalence of growth retarda-
tion in 60% of one-year-olds and 12-year-olds [8],
and X. Tan et al. (2024), who found short stature in
26% of children aged 16 to 18 years [9]. However,
T. Beal et al. (2019), T.T. Le et al. (2019), P.Y. Tan
et al. (2024), and C. Mondon et al. (2024) report a
prevalence of stunting in children under 5 years of age
ranging from 20% to 44%, especially in ethnically di-
verse groups [2, 10-12]. It should also be noted that
currently (2023-2024), rural children lag behind urban
children in growth by a factor of 2-3 (Table 1). Accor-
ding to D.L. Minh et al. (2018), the incidence of growth
retardation increased among urban girls (from 23.1%
in 2013 to 42.3% in 2016) and rural boys (from 11.4%
in 2013 to 18.0% in 2016) [13]. All of these discrepan-
cies are most likely due to the heterogeneity of the
study sample.

According to Table 1, the prevalence of short sta-
ture in children under one year of age did not change
over time and averaged 12-14% (ranging from 3% to
23%) over the entire observation period (2005 to 2024).
Some Vietnamese researchers associate growth retar-
dation at 6 months of age with high levels of late gesta-
tional ferritin, a marker of oxidative stress, risk of intrau-
terine infection, and impaired uteroplacental blood flow
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Table 1
Prevalence of stunting in Vietnam according to various authors
Tabnuua 1
PacnpocTpaHeHHOCTb HU3KOPOCNOCTH BO BbeTHamMe No AaHHLIM pa3nnyHbIX aBTOPOB
ABTOp KoHTWHreHT Bospact PacnpocTtpaHeHHOCTb
Author Contingent Age Prevalence
Hop et al., 1997 [24] 14-neTHee NoHruUTIOAHOE HabnoaeHue, 212 neten 0-10 net 3 —59,4%
(1981-1994 rr.) 0-10 years Q@ —58,3%
14-year longitudinal follow-up of 212 children
(1981-1994)
Thang et al., 2003 [45] CmeluaHHas Bbibopka, 4367 peteit’ 2-5 net 58,8%
Mixed sample of 4367 children' 2-5 years
6-11 net 64,8%
6-11 years
Smuts et al., 2005 [46] CmelLaHHas Bblbopka, 257 feTeit 6-11 mec 8%
Mixed sample of 257 children 6-11 months
Watanabe et al., 2005 [47] | CmelaHHas Bbibopka, 313 geTel 13 NPOBMHLMM 6,5-8,5 net 37,6%
TxaHbxoa 6.5-8.5 years
Mixed sample of 313 children from Thanh Hoa province
Kulkarni et al., 2012 [48] CmeluaHHas Bbibopka, 240 feTeit U3 cenbCckoi 5 mec — 2 ropga 34,2%
MECTHOCTH 5 months — 2 years
Mixed sample of 240 children from rural areas
Hien & Kam, 2008 [49] CwmelwaHHas Bbibopka, 650 feteit 13 npoBuHummM Hrean | 0-5 net 44,3%
Mixed sample of 650 children from Nghe An province 0-5 years
Nhien et al., 2008 [25] CwmelwanHas Bblbopka, 243 pebeHka 1-6 net 36,2%
Mixed sample of 243 children 1-6 years
van Lierop et al., 2008 [50] | CmeLuaHHas Bbibopka, 2613 AeTelt U3 NPOBUHLNM 6-10 net lopoackne — 17,3%
BuHbTXyaH 6-10 years City —17.3%

A mixed sample of 2613 children from Binh Thuan Province

Cenbckne — 23,8%
Rural — 23.8%
Obwas — 21,4%
Total — 21.4%

Petrou & Kupek, 2010 [51] | CmewwaHHas Bbibopka, 2000 geteit 6 mec — 1,5roga 10-23,6%
A mixed sample of 2000 children 6 month — 1.5 years

Vaktskjold et al., 2010 [33] | 237 peTeit U3 NpoBUHLIMM KxaHbxoa? HoBopoxaeHHble 18%
Mixed sample 237 children from Khanh Hoa province? Newborns

Nakamori et al., 2010 [26] | CmewaHHas Bbibopka, 188 geTelt u3 cenbckux panoHoB | 6 mec — 1,5 roga 23,4%
Mixed sample of 188 children from rural areas 6 months — 1.5 years

Le Nguyen et al., 2013 [52] | CmewaHHas Bbibopka, 2872 pebeHka 0,2-11,9 roga 4% (<5 ner)
Mixed sample of 2872 children 0.2-11.9 years (<5 years)

Ali etal., 2013 [53] CwmelwaHHas Bbibopka, 3075 feten 6 mec — 5 net Nerkas — 23,2%
Mixed sample of 3075 children 6 months — 5 years Mild — 23.2%

CpepHsis — 27,8%
Average — 27.8%
Taxenas — 25,6%
Severe — 25.6%

Lundeen et al., 2014 [54]

JloHrMTIOAHOE McCnefoBaHKe B TeYeHue oT 1 1o 8 net
Longitudinal study over 1 to 8 years

1rog 21%

1 year

5 net 24%

5 years

8 ner 19,2%
8 years
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Continuation of the Table 1/ [podomkeHue mabn. 1

ABTOp KOHTWHreHT Bospact PacnpocTpaHeHHOCTb
Author Contingent Age Prevalence
Hanieh et al., 2015 [14] CwmewwaHHas Bbibopka, 1046 fetei npoBuHLMM XaHam 0-12 mec 6,4%
Mixed sample of 1046 children from Hanam province 0-12 months
Dearden et al., 2017 [35] CwmewaHHas Bbibopka, 1905 fetent 1 rog 19,7%
Mixed sample of 1905 children 1 year
5 net 24,3%
5 years
8 net 19%
8 years
Georgiadis et al., 2017 [30] | CmewaHHas Bbibopka, 2000 geTeit, NOHMUTIOAHOE 100 6%
nceneaoBaHne 1 year
Mixed sample of 2000 children longitudinal study 5 net 4%
5 years
8 net 3%
8 years
Dat et al., 2018 [55] CmeluaHHas Bbibopka, 6514 aeTelt M3 NPOBUHLK 6-10 net 6,16%
BuHbAWHBL 6-10 years
Mixed sample 6514 children from Binh Dinh province
Hoang et al., 2018 [56] CwmelaHHas Bbibopka, 2334 feteit u3 r. XandoH 6-9 net 51%,
Mixed sample of 2334 children from Hai Phong City 6-9 years
Chuc et al., 2019 [6] CwmelaHHas Bbibopka, 327 peteit 3 Kum [loHra, 1-3 roga 23,5%
CenbCKOro okpyra NpOBUHLMM XbIHTieH 1-3 years
A mixed sample of 327 children from Kimdong, a rural
district in Heungyeong Province
Gausman et al., 2019 [7] CwmeluanHas Bblbopka, 1833 pebeHka 1 rog 20,8%
Mixed sample of 1833 children 1 year
5 net 25,4%
5 years
8 net 20,2%
8 years
12 net 19,4%
12 years
15 net 12,3%
15 years
Giao et al., 2019 [57] CwmelwaHHas Bbibopka, 768 geten 3 r. XowmmuH 1-2 ropa 8,2%
Mixed sample of 768 children from Ho Chi Minh City 1-2 years
Huynh et al., 2019 [22] CwmelaHHas Bbibopka, 225 geTeit 13 6onbHULbI 6 mec — 5 net 22%
r. XOLWNMUH 6 months — 5 years
Mixed sample of 225 children from Ho Chi Minh City Hospital.
Beal et al., 2019 [10] CwmeluanHas Bbibopka, 30 771 pebeHok 6 mec — 2 roga 17,5%
Mixed sample of 30,771 children 6 months — 2 years
Beal et al., 2020 [58] CwmewaHHas Bbibopka, 55 161 pebeHok 2-5 net 21,4%
mixed sample of 55,161 children 2-5 years
Le etal., 2019 [11] CwmeluaHHas Bbibopka, 16 177 aeTei 3 ropHbix 2-5 net 29-43,9%
panoHOB, pa3Hble 3THUYECKME rpyNMbl 1-5 years
Mixed sample of 16,177 children from mountainous areas,
different ethnic groups
Mai et al., 2020 [1] CwmeluanHas Bbibopka, 10 949 neTeit u3 r. XaHoit 6-18 net 3,8%
Mixed sample of 10,949 children from Hanoi 6-18 years
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Continuation of the Table 1/ [podomxeHue mab. 1

ABTOp KoHTuHreHT Bospact PacnpocTtpaHeHHOCTb
Author Contingent Age Prevalence
Mai et al., 2020 [59] CwmelwaHHas Bbibopka, 10 949 peteit 6-18 net Mnagwwve 2%
r. XoWwnMuH Juniors
Mi)fed.sample of 10,949 children aged 6-18 Ho Crapuwve 8%
Chi Minh City Senior
Quyen et al., 2020 [60] 240 peten po 2 net okpyra Kamkxe npoBuHuum ®y Txo | 6 mec 8,2%
240 children under 2 years old in Kam Khe district of Phu 6 months
Tho province 1o 1,7%
1 years
1,5 ropa 14,8%
1.5 years
2 ropa 12,4%
2 years
Truong et al., 2022 [61] CwmeLwaHHas Bblbopka, 1556 geten cpefHuii Bospact 12 net | 14,4%
Mixed sample of 1556 children average age 12 years
Nguyen et al., 2023 [18] 340 peteit u3 HaumoHanbHoM 6onbHULbI akylwepcTea 0-12 mec 14,1%
1 TMHEKONOT K T. XaHoi 0-12 months
340 children from the National Hospital of Obstetrics
and Gynecology in Hanoi
Robinson et al., 2023 [8] CwmeluaHHas Bbibopka, 1726 feten 1rog 58%
Mixed sample of 1726 children 1 years
8 net 18,3%
8 years
12 net 56,8%
12 years
15 net 38,2%
15 years
Wake et al., 2023 [5] CmeluaHHas Bblbopka, 9710 getei, NoHrUTIOAHOE B 2002 ropy YmepeHHo — 15,1%
uccnefoBaHue In 2002 Moderat — 15.1%
Mixed sample of 9710 children, longitudinal study 3HauuTensHo — 5,7%
Significant — 5.7%
B 2006 rogy YmepeHHo — 20,4%
In 2006 Moderat — 20.4%
3HauutensHo — 4,9%
Significant — 4.9%
B 2009 rogy YmepenHo — 16,9%
In 2009 Moderat — 16.9%
3HauntensHo — 3,2%
Significant — 3.2%
B 2013 rogy YmepeHHo — 15,2%
In 2013 Moderat — 15.2%
3HauntensHo — 4,4%
Significant — 4.4%
B 2016 ropy YmeperHo — 10,2%
In 2016 Moderat — 10.2%

3HauutenbHo — 2%
Significant — 2%

Tan et al., 2024 [9]

CmeluaHHas Bbibopka, 2039 geteit
Mixed sample of 2039 children

6 mec — 2 roga
6 months — 2 years

3 —14%
Q—77%
Obwee 10,9%
Total 10.9%
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Ending of the Table 1/ OkoH4yaHue mabn. 1

AgTop KOHTWHreHT Bospact PacnpocTpaHeHHOCTb
Author Contingent Age Prevalence
Mondon et al., 2024 [2] CwmelwaHHas Bbibopka (0630p) 5ner 22,4%
Mixed sample (review) 5 years
Thuy Tran et al., 2024 [34] | CmewaHHas Bbibopka, 4001 pebeHok B Bo3pacTe 0,5-0,9 ropa lopoackne — 3%
ot 0,5 8o 11,9 net 13 pasHbIX pernoHoB 0.5-0.9 years City — 3%
Mixed sample of 4001 children aged 0.5 to 11.9 years from Cenbckne — 10,2%
different regions Rural — 10.2%
1,0-3,9 roga lopoackne — 8,2%
1.0-3.9 years City — 8.2%
Cenbckue 14,5%
Rural 14.5%
4,0-6,9 ropa lopoackue 1,8%
4.0-6.9 years City — 1.8%
cenbckue 11,3%
Rural — 11.3%
7,0-11,9 roga lopoackne — 3,5%

7.0-11.9 years City — 3.5%
Cenbckne — 12,1%

Rural — 12.1%

Tan et al., 2024 [62] 1471 nesouka® 10-12 net 12,4%
1471 girls? 10-12 years
13-15 net 13,1%
13-15 years
16-18 net 26,8%
16-18 years
Tan, Chan et al., 2024 [12] | CmeluaHHas BbiGopka® <5 net 19,6%
Mixed sample* <5 years
5-18 net 3,7%
5-18 years

Note: 'ages 2-11 years in 1992-1993 as part of the Vietnam Living Standards Measurement Surveys; 2 born from one fetus between May and July 2005 in three
main maternity hospitals; in 10-18 year old female participants in the 2020 Vietnam Nationally Representative Survey on General Nutrition; 4 data on overall
prevalence and prevalence stratified by sex and region were obtained from WHO/UNICEF/World Bank Group databases and national nutrition surveys (2018-2020) .

Mpumeyanne: 'Bospact o1 2 4o 11 net B 1992-1993 rT. B pamkax ViccrnenoBaHIs ypOBHS XIU3HU HaceneHns BbeTHama; 2 poauBLIMXCS OT OAHOI MaTepu B nepuos
¢ masi no uionb 2005 rofia B TPeX OCHOBHBIX POANUMBHBIX KMMHIKAX; ° y4acTHULbI 0BLLEHaLMOHANBHOTO PENPE3EHTATUBHOTO UccrefoBaHs BoeTHaMa no obLyemy
nutanuto 2020 roaa B BospacTe 10-18 ner; “ aaHHble 06 06LLel pacrnpoCTpaHEHHOCTH 1 PacNpPOCTPAHEHHOCTU, CTPATU(ULMPOBAHHOI MO NONY 1 PErMOHY, Bbinu
nonyyeHbl 13 6a3 AaHHbIx BO3/KOHNCE®/T pynnbl BcemmupHoro 6aHka 1 HalmoHanbHbix obcnegoBaHuii nutaHns (2018-2020 rr.).

[14], as well as low levels of vitamin D [14]. According
to other authors, the main cause of early onset of fe-
tal and neonatal growth retardation is protein-energy
malnutrition among pregnant women in rural areas of
Vietnam [15], since other factors (heredity, environ-
mental factors, etc.) can explain only 2-3% of intrau-
terine body length variation [16]. A mother's height of
less than 145 cm and/or a body mass index (BMI) of
<18.5 kg/m2 in early pregnancy is a generally accep-
ted criterion for high risk of giving birth to a baby with
low weight in relation to gestational age [17], which is
typical for Vietnam [10, 18]. M.F. Young et al. (2018)
found these extremely low physical development indi-
cators in 30% of women in Vietnam [19]. T. Beal et al.

2025;10(4):18-48

(2019) reported that maternal height of 145-149 cm
increases the risk of short stature in children by 49—
62%, and less than 145 cm by 82% [10]. According to
studies by M.F. Young et al. (2018) and P.H. Nguyen
et al. (2021), short stature in children born to mothers
with growth and weight deficits cannot be compensa-
ted for by the age of 2-7 years [19, 20].

Additional risk factors for low birth weight in Viet-
nam, according to the researchers, are maternal age
over 35 years, serum albumin deficiency (an indica-
tor of malnutrition), a history of anemia and premature
birth [18], as well as birth weight <2500 g, maternal
age <20 years, >2 children in the family [10, 21], child
diarrhea, three or more children in the family [22], and
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heavy physical work during pregnancy [23]. Some  studies that linked household well-being to the ab-
studies have shown that the growth of Vietnamese  sence of stunting in children in developing countries,
infants began to lag behind the Western control popu- including Vietnam [32].
lation from the age of 4-5 months due to inadequate It has also been shown that the prevalence of short
introduction of complementary foods [24, 25]. stature is higher among children from minority groups
Traditional beliefs can influence breastfeeding living in rural areas [10, 33, 34]. The risk of stunting
practices. Currently, the prevalence of breastfeeding  among those surveyed living in the northeast of the
among children aged 0 to 6 months is no more than  country was twice as high as in the southeast, 72-83%
20% [26]. Some Vietnamese mothers perceive co-  higher than in the northwest, and 62-75% higher than
lostrum as a “dirty” product with no nutritional value, in the central northern region and the Central Highlands
which leads to lower rates of initiation of breastfeeding  [10]. This geographic pattern clearly reflects differences
[27]. Families, especially older members (mothers-in-  in social and economic status, the proportion of ethnic
law and grandmothers), friends, and neighbors play a  minorities, and access to food, health services, and
significant role in shaping mothers' beliefs and practi-  clean water [35]. Such factors as small landholdings,
ces regarding breastfeeding in infancy and adolescent  the capacity of agricultural systems to provide suffi-
nutrition [27, 28]. Physical and emotional support from  cient food quality, and the level of government support
husbands and families, as well as mothers' education,  pose a challenge to social and economic development
increase mothers' knowledge, beliefs, and confidence  in these regions [36]. Regional differences in risk fac-
in following optimal breastfeeding practices [28]. In  tors for stunting suggest that regional policies should
addition, the marketing of infant formula can nega-  be adapted to address stunting, with priority given to
tively affect feeding practices in the first year of life by  ethnic minorities in the Central Highlands, as well as
distorting information about dangers of breastfeeding  low birth weight children from low-educated families in
[29]. It is therefore important to consider social and  the Southeast and mountain communities in the North-
cultural traditions in future research aimed at impro-  west [10]. Living in a poor community was associated
ving child nutrition, especially in the context of limited  with an increased risk of stunting due to low social and
resources and cultural diversity in Vietnam. economic status, both at the community level and at
It is well known that social and economic factors  the level of individual households [37]. Studies show
such as the level of education, ethnic diversity, poverty,  that children from ethnic minorities, poor families, pre-
living in economically disadvantaged rural areas, and ~ dominantly rural and living in mountainous areas, do
lack of access to health care facilities increase the risk  not have access to foods rich in nutrients such as meat,
of stunted growth [10, 30]. For example, children of  dairy products, eggs, fruits, and vegetables rich in vita-
mothers with no education or only primary education  min A[12]. Social minority groups in Vietnam are much
were 77% more likely to experience stunted growth ~ more likely to live in conditions of moderate or severe
than their peers born to mothers with higher education ~ food insecurity and have less access to health services,
[10]. According to R.E. Black et al. (2013), about 15%  improved sanitation, and water supplies available in
of Vietnamese mothers do not have a sufficient level  urban areas [38]. For this reason, they have a higher
of education, which highlights the need to improve ac-  prevalence of parasitic infections and diarrhea, leading
cess to education for women [17]. It has been shown  to stunted growth in children under 5 years of age [39].
that parents with sufficient education are more respon- The US military launched a military campaign called
sive to specialists' recommendations regarding breast- ~ “Operation Ranch Hand” during the Vietham War to
feeding practices [31]. The close relationship between  destroy the vegetation used by North Vietnamese
low maternal height and stunted growth in children in  troops for camouflage, during which herbicides were
Vietnam indicates the importance of nutritional correc-  repeatedly sprayed in South Vietnam. It is estimated
tion before and during pregnancy [17]. that between 1961 and 1971, ~77 million liters of her-
Tan et al. (2024) found that the well-being index  bicides, including 49.3 million liters of Agent Orange
was higher among adolescents who did not suffer  containing more than 360 kg of dioxin-contaminated
from stunting [12], which is consistent with previous  defoliants, were sprayed several times over an area of
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2.6 million acres [40]. In Vietnam, the number of people
exposed or potentially exposed to Agent Orange was
estimated at 4.8 million [40]. Studies from 1966 to 2002,
summarized in reviews by J.E. Michalek et al. (1998)
and A.D. Ngo et al. (2006), reported on the effects of
Agent Orange and its dioxin (2,3,7,8-tetrachlorodiben-
zo-p-dioxin) used during the Vietnam War, on males
and its relationship to short stature in their children [41,
42). It is well known that organochlorine pesticides dis-
rupt cell differentiation processes and endocrine regu-
lation of growth and development [43], and their ef-
fects are transmitted across generations [44].

Thus, an analysis of growth retardation prevalence
among children of all age groups over a period of more
than 20 years showed a decrease in the percentage
of short children in the Vietnamese population. Ante-
natal and infant growth retardation is usually the result
of anthropometric deficiency in the mother caused by
malnutrition and other factors related to her health, as
well as her willingness to follow breastfeeding recom-
mendations. Short stature in school-age and adoles-
cent children is associated with social and economic
factors: living in poor, rural mountainous areas and
belonging to ethnic minorities.

ANALYSIS OF INCIDENCE AND CAUSES
OF UNDERWEIGHT IN VIETNAM

The main trends in the incidence of underweight
among children of different ages are shown in Ta-
ble 2. The data show that until 2000, approximately
60-70% of school-age children were malnourished.
Subsequently, the rate declined: from 2003 to 2013,
malnutrition was recorded on average in 18% (from 11
to 25%) of children under the age of 12. However, the
authors of two studies conducted in 2008 did not note
a decrease in body mass deficiency during this period:
N.N. Hien and S. Kam found malnutrition in 45-50%
of younger children, while N. van Nhien et al. found it
in older children (Table 2). From 2013 to 2017, there
was a decrease in the percentage of malnourished chil-
dren, and in 2018-2024, this indicator averaged 6%
(3-9%) among children of this age. These facts are par-
tially consistent with the literature data. A repeat cross-
sectional study from 1992 to 2002 in children aged 2
to 17 years showed an increase in underweight from
32.1% to 33.5% [63].
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There were differences between urban and rural
children throughout the observation period. At the
same time, according to studies conducted between
2008 and 2013, the prevalence of malnutrition among
rural children was 6-15% higher than among their
peers in large cities [13, 45, 50], while recent studies
report that this difference is approximately 3-5% [1, 9,
34]. As noted, the causes of nutritional deficiencies,
especially in rural areas, are: low economic status [2,
45, 49], insufficient access to food among rural resi-
dents [64, 65], inadequate diets in preschool institu-
tions [66], a deficiency of macro- and micronutrients
necessary for growth (protein, iron, zinc, vitamin D)
[2, 9, 12], poor hygiene and contamination of drinking
water sources [35], floods, droughts, or other natural
disasters [2, 49], inadequate maternal nutrition [2],
unsafe childbirth, and high infant morbidity rates [67].
It has been established that almost 60% of children
aged 0.5-0.9 years and almost 90% of children aged
7-11.9 years did not follow the recommendations for
energy, protein, calcium, iron, and vitamins A, C, and
D intake [34]. The average measured total energy
intake for Vietnamese residents was 2,196 kcal/day
[28]. According to 2024 estimates, approximately 80%
of children did not consume the amount of energy ap-
propriate for their age [34]. Carbohydrates account for
65.6% of energy requirements, while fats and proteins
account for 19.5% and 14.8%, respectively [28]. Ap-
proximately 55% of Vietnamese people have a low-
fat diet, and the same percentage exceed the recom-
mended level of carbohydrate consumption [28]. Only
5.2% of women of reproductive age achieved ade-
quate consumption of n-3 and n-6 long-chain polyun-
saturated fatty acids [28]. The main source of energy
was rice and other starchy foods (62.6%), followed by
meat and meat products (9.2%), and legumes/nuts/
seeds and fruits (5% each). Animal products (meat,
fish, eggs, and dairy products), excluding lard, ac-
counted for 12.7% of total energy intake. Daily intake
of protein, fat, and carbohydrates was 82 g, 49 g, and
356 g, respectively. Rice and other products were the
main source of protein (30 g/day), followed by meat
and meat products (17.7 g/day), as well as legumes,
nuts, and seeds (7.9 g/day). The main sources of fat
consumption in the diet were meat and meat products
(14.0 g/day); oils, lard, and butter (8.6 g/day); and le-
gumes, nuts, and seeds (6.1 g/day) [68]. Most of the
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Table 2
Prevalence of malnutrition in Vietnam according to various authors
Tabnuua 2
PacnpocTpaHeHHoCTb AedhuumMTa Macchl Tena Bo BoeTHaMe no AaHHbIM pa3nuyHbIX aBTOPOB
ABTOp KOHTWHreHT Bospact HepocTatok Beca | McToueHune
Author Contingent Age Underweight Starvation
Giay & Khoi, 1994 [96] CwmeluaHHas BbIGOpKa B3pOCbIX 26-40 net 40%
Mixed sample of adults 26-40 years
Thang et al., 2003 [45] CmeluaHHas Bblbopka, 4367 geten 2-11 net 2-5 net 57%
B 1992-1993 ropax’ 2-5 years
Mixed samﬁ)le of 4367 children aged 2-11 years in 6-11 net 71.4%
1992-1993 6-11 years
Smuts et al., 2005 [46] CmellaHHas BblOopka, 257 neTeit 6-11 mec 12,7% 3%
Mixed sample of 257 children 6-11 month
Kulkarni et al., 2012 [48] 240 neTe n3 cenbcko MECTHOCTU 5 mec — 2 ropa 15,8%
240 children from rural areas 5 month — 2 years
Cuong et al., 2007 [97] CwmeluaHHas Bbibopka, 1488 B3pocnbix 20-60 net 20,4%
13 . XOLUMMMH 20-60 years
Mixed sample of 1488 adults from Ho Chi Minh City
Watanabe et al., 2005 [47] | CmewaHHas Bbibopka, 313 getent n3 r. TxaHbxoa | 6,5-8,5 net 11,4%
Mixed sample of 313 children from Thanh Hoa city 6.5-8.5 years
Tang et al., 2007 [98] 1504 nogpocTka 13 r. XoWwnMIH (paBHoe Cpepfuii Bospact 13,1%
Konnyectso & 1 Q) 13,1 roga
1504 adolescents from Ho Chi Minh City Average age
(equal of & and Q) 13.1 years
Hien & Kam, 2008 [49] CmeluaHHas Bbibopka, 650 aeTeit 13 NPOBUHLMM 0-5 net 44.3% 11,9%
Hrean 0-5 years
Mixed sample of 650 children from Nghe An province
van Nhien et al., 2008 [25] | CmewaHHas Bbibopka, 243 pebeHka 1-6 net 50,2% 14,4%
Mixed sample of 243 children 1-6 years
van Lierop et al., 2008 [50] | CmeluaHHas Bbibopka, 2613 feteit u3 nposuHumu | 6-10 net lopoackne — 16,7 %
BuHbTXyaH 6-10 years City — 16.7%
Mixed sample of 2613 children from Binh Thuan Cenbckune — 22,6%
province Rural — 22.6%
Obwas — 20,4%
Total — 20.4%
Walls et al., 2009 [99] CwmelwaHHas Bblbopka, 4846 B3pocnbix 13 r. XaHon | 25-74 roga 13,3%
Mixed sample of 4846 adults from Hanoi 25-74 years
Dieu et al., 2009 [100] [ToBTOpHOE NoMnepeyHoe uccneaoBaHue 4-5 net 7,5%
2002-2005 rr., 1162 pebeHka 4-5 years
Repeated cross-sectional study 2002-2005
1162 children
Vaktskjold et al., 2010 [33] | 237 geTten 13 npoBuHLMYM KxaHbxoa HoBopoxaeHHble 19,8%
237 children from Khanh Hoa province Newborns
Dang et al., 2010 [101] Viccneposanue peten B Bospacte 6-15 net ¢ 1992 | Mopopackue 25,7%
no 2000 rr. B rOpOACKNX M CENbCKUX pernoHax City
2
C Y4ETOM WX 3KOHOMUYECKOTO NONOKEHNS Cenbckve 34.8%
A study of children aged 6-15 years from 1992 to Rural
2000 in urban and rural areas, taking into account .
their economic status? bearble 35,2%
Poor
Boratble 23,5%
Rich
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Continuation of the Table 2 / [podomxeHue mabr. 2

AgTop KoHTUHreHT Bospact Hepoctatok Beca | UcToueHune
Author Contingent Age Underweight Starvation
Petrou & Kupek, 2010 [51] | CmeluaHHas Bbibopka, 2000 geteint 6 mec — 1,5 ropa 11,2-16,8% 7,6%
Mixed sample of 2000 children 6 month — 1.5 years
Nakamori et al., 2010 [26] | CmeluaHHas BbiGopka, 188 getei u3 cenbckux 6 mec — 1,5 ropa 19,7% 5,3%
panoHoB 6 month — 1.5 years
Mixed sample of 188 children from rural areas

Nguyen, Eriksson et al., CmeluaHHas Bblbopka, 1495 geteit n3 r. XaHoi HoBopoxaeHHble Fopoackue &' — 2,3%
2012 [102] Mixed sample of 1495 children from Hanoi Newborns City & —2.3%
Cenbckue & —4,1%
Rural & —4.1%
lopogckue 9-4,2%
City 9-4.2%
Cenbckne @ —4,9%
Rural @ —4.9%
Alietal., 2013 [53] CwmewwaHHas Bbibopka, 3075 fetent 6 mec — 5 net 19,7% 57%
Mixed sample of 3075 children 6 month — 5 years
Ly etal., 2013 [103] CwmeluanHas Bbibopka, 1713 B3pocHbIX XuTenen 235 net 12,4%
u3 r. Jananr =35 years
Mixed sample of 1713 adults from Da Nang City®
Nguyen et al., 2013 [68] 4983 HebepeMeHHbIe KeHLLMHbI T. Txait HryeH 31,71%
4983 non-pregnant women in Thai Nguyen City
Le Nguyen et al., 2013 CwmeluanHas Bblbopka, 2872 pebenka 0,2-11,9 <5 ner 8,6% 4,4%
[52] ner* <5 years
i i _ 4
Mixed sample of 2872 children aged 0.2-11.9 years 5-11.9 rona 222%
5-11.9 years
Dearden et al., 2017 [35] | CmelwaHHas Bbi6opka, 1905 geten 1 rog 3,8%
Mixed sample of 1905 children 1 year
5 net 3,9%
5 year
8 net 11,7%
8 year
Dat et al., 2018 [55] CwmelaHHas Bbibopka, 6514 neteit n3 npouHuun | 6-10 net 11,19% 10,79%
BuHbaUHb 6-10 years
Mixed sample of 6514 children from Binh Dinh
Province
Hoang et al., 2018 [56] CwmewaHHas Bbibopka, 2334 pebeHka 13 r. XaindoH | 6-9 net 8% 5,3%
Mixed sample of 2334 children from Hai Phong City 6-9 years
Minh et al., 2018 [13] 1955 peteit B Bo3pacte 5,5-6,5 roga pasHoro nona | B 2013 rogy O6wee — 9,2%
1 BO3pacTa, FopOACKUE U Cenbekue In 2013 Total — 9.2%
1955 children aged 5.5-6.5 years of different sexes Fopopckue &' — 4,4%
and ages, urban and rural City & — 4.4%
Cenbckue & — 17,5%
Rural & — 17.5%
loponckve @ — 3,4%
City @ — 3.4%
Cenbckue @ — 16,7%
Rural @ —16.7%
B 2014 ropy Obwee — 6,9%
In 2014 Total — 6.9%

Topogckme 3 — 12.3%
City & — 12.3%
Cenbckue — 12,3%
Rural & — 12.3%
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Continuation of the Table 2 / [podomkxeHue mabn. 2

AgTop KoHTuHrent Bo3spact Hepoctatok Beca | UcTowenne
Author Contingent Age Underweight Starvation
lopoackue @ — 2,5%
City @ —2.5%
Cenbckne — 12,3%
Rural @ —12.3%
B 2016 ropy Obuwee —4,9%
In 2016 Total — 4.9%
Fopogckune & — 3,0%
City & —3.0%
Cenbckue & — 4,0%
Rural & —4.0 %
Fopoackue @ — 3,6%
City @ — 3.6%
Cenbckne @ — 9,3%
Rural @ —9.3%
Chuc et al., 2019 [6] CmeluaHHas Bblbopka, 327 getei r. XbIHbeH 1-3ropa 7,6% 6,7%
Mixed sample of 327 children from Heungyeong City | 1-3 year
Huynh et al., 2019 [22] CmeluaHHas Bblbopka, 225 aeteit 13 6onbHULpI B | 6 Mec — 5 neT 19% 10%
r. XOWWMuH 6 month — 5 years
A mixed sample of 225 children from a hospital
in Ho Chi Minh City
Pham et al., 2019 [104] CMeLuaHHas BbiGopka, 821 peGeHok 13 r. XaHost® 11-12 net 4.1%
Mixed sample of 821 children from Hanoi® 11-12 years
Mai et al., 2020 [59] CmeluaHHas Bbibopka, 10 949 neteit 6-18 net Mnagwme (ropog) 2-9%
13 1. XOLUMMUH Junior (city)
Mixed .sarlnple gf 10,949 children aged 6-18 Crapume (ropog) 6-18%
Ho Chi Minh City Senior (city)
Cenbckue 4,6%
Rural
Quyen et al., 2020 [60] 240 peteit po 2 net 13 okpyra Kamkxe nposuHUMM | HoBOpOXAEHHbIE 15,6%
®y Txo Newborns
240 children gnder 2 years old from Kam Khe district, 6 Mec 3,9% 3%
Phu Tho province 6 month
1rog 3,9% 1,3%
1 year
1,5ropa 1,3% 1%
1.5 years
2roga 7,3% 2,3%
2 years
Truong et al., 2022 [61] CwmeluaHHas Bbibopka, 1556 peten CpepnHuin Bospact 54%
Mixed sample of 1556 children 12 net
Average age 12 years
Nguyen et al., 2023 [18] CMelwaHHas Bbibopka, 340 aetei’® 0-12 mec 12,4%
Mixed sample of 340 children® 0-12 month
Tan et al., 2024 [9] 1471 neBouka 10-12 net 9,4%
1471 girls 10-12 years
13-15 net 5%
13-15 years
16-18 net 2,7%
16-18 years
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Ending of the Table 2 / OkoHyaHue mabn. 2

AgTop KoHTUHreHT Bospact Hepoctatok Beca | UcToweHune
Author Contingent Age Underweight Starvation
Tan et al., 2024b [12] CmeluaHHas Bblbopka, 2039 geteit 6 mec — 2 net 3—=72% 3 —3,6%
Mixed sample of 2039 children 6 month — 2 years Q@ —3,9% Q@ —3,2%
O6wee — 5,6% Obwee —
Total — 5.6% 3,4%
Total — 3.4%
Pham et al., 2024 [95] 108 MYXXYMH M KEHLMH 13 T. XOLMMUHT lMoxwnoin Bospact 72,2%
108 men and women from Ho Chi Minh City’ Old age
Mondon et al., 2024 [2] CwmelaHHas Bbibopka feten <5 net 12,2% 5,2%
Mixed sample of children <5 years
Thuy Tran et al., 2024 [34] | CmewaHHas Bbibopka, 4001 pebeHok B Bospacte | 0,5-0,9 net Fopoackue — 5,1%
ot 0,5 go 11,9 net 0.5-0.9 years City — 5.1%
Mixed sample of 4001 children aged 0.5 Cenbckue — 5,1%
to 11.9 years Rural —5.1%
1,0-3,9 net Fopoackue — 3,2%
1.0-3.9 years City — 3.2%
Cenbckne — 2,8%
Rural — 2.8%
4,0-6,9 net Fopoackue — 6,6%
4.0-6.9 years City — 6.6%
Cenbckue — 2,5%
Rural — 2.5%
7,0-11,9 net Fopoackue — 2,2%
7.0-11.9 years City — 2.2%
Cenbckne — 7,5%
Rural — 7.5%

Notes: 'Vietnam Living Standards Measurement Surveys; 2 Vietnam Living Standard Survey (1992-1993), General Nutrition Survey (2000); 3900 households in
6 of 56 urban, rural and mixed urban-rural communities in Da Nang; “the South East Asian Nutrition Surveys (SEANUTS); ° National Hospital of Obstetrics and
Gynecology in Hanoi; ® Vietnam Nationally Representative Nutrition Survey 2020 (girls 10-18 years); "hospital patients at the University Medical Center.

Mpumeyanus: ' Viccrieosanme ypoBHS Xn3HU HaceneHs BoetHama; 2 ccrieqosanme ypoBHst xnaHu Bo BoetHame (1992-1993), OBiiee nuccrefosaHme CoCTOSHIS
nutanus (2000); 3900 AoMOX03ANCTB B 6 13 56 rOPOACKMX, CENMbCKMX 1 CMELLaHHBIX TOPOACKUX-CenbCkUX 0BLIMH B [laHaHre; 4 npoekt O6cnea0BaHUs NUTaHNS B
tOro-BoctouHoit Asun (SEANUTS); ® HaumoHanbHas GombHuLa akyliepcTsa v ruHekonorun B 1. XaHoit; © OBlueHaLMoHanbHoe penpeseHTaTMBHoe UCCreaoBaHie
BbeTHama no nutauto 2020 r. (aesouku 10-18 net); 7 cTaumoHapHble NauueHTbl B YHUBEPCUTETCKOM MEAULMHCKOM LIEHTPE.

protein requirement is met by low-calorie foods such
as fish, crustaceans (shrimp, lobsters), mollusks (mus-
sels), amphibians (frogs, snakes), and insects [69].
Data show a significant increase in the share of animal-
based food consumption — from 12% in 1985 to 21%
in 2010 [70]. Average per capita consumption of meat
and poultry per day increased from 11 g in 1985 to 84 g
in 2010. [70], oils and fats increased by 500% between
1985 and 2010, while vegetables decreased from 214 g
per capita per day in 1985 to 190 g per capita per day in
2010 [70]. A large number of vegetables are a compo-
nent of the diet mainly for residents of northern regions
[71]. Children in Vietnam tend to have low consumption
of nutrient-rich foods [72]. It was found that they con-
sumed only 2.81 out of 7 groups of essential foods [72].
Only 39% of children consume dairy products [73], and
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they prefer ultra-pasteurized (84%) and flavored (34%)
milk, which has less nutritional value than natural milk
[74]. Fast food consumption is also on the rise [70, 75,
76], while meat consumption is declining [77]. It is re-
ported that whole grains, lean meat, fish, low-fat dairy
products, and fresh vegetables and fruits are consumed
more by groups with high social and economic status,
while refined grains and added fats are associated with
lower living standards [78].

A cross-sectional study conducted from October
2018 to April 2019 in the Three Tons District, Anxiang
Province, found a high prevalence of low (21.4%) and
moderate (70.4%) dietary diversity scores [38]. Dietary
diversity was higher in households headed by men with
sufficient education and income, as well as those ex-
posed to media promoting proper nutrition and health,
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with a high frequency of meals [38]. Low dietary diversity
among Vietnamese people was directly correlated with
sensory preferences regarding the appearance, smell,
texture, and taste of food [79]. A monotonous diet is as-
sociated with slower linear growth in weight gain among
Vietnamese children in their first two years of life [80].

Ethnic minorities living in mountainous areas are
also at risk due to insufficient food supplies [2, 4, 45,
81] and a starchy, carbohydrate-rich diet [61, 82].
Truong et al. (2022) conducted studies in 2019-2020
and found that 14% of these children are underweight
and 5.4% are severely malnourished [61]. A survey
of children belonging to ethnic minorities found that
12.7-14% of participants regularly skipped breakfast
and did not adhere to a healthy diet [61].

These regions experience food shortages for se-
veral months of the year between harvests [81], as well
as seasonal fluctuations in the availability of protein and
iron sources such as meat, fish, eggs, and seafood due
to the inaccessibility of markets during the rainy season
[83]. In addition, children in mountainous areas were
less likely to consume foods such as fish, shrimp, crab,
eel, snails, and mussels, as their mothers were simply
unaware of the nutritional value and safe cooking me-
thods for these seafood products [83].

Children from poor ethnic regions do not comply
with hygiene requirements: washing their hands before
eating and after using the toilet, undergoing dewor-
ming every 6 months [35, 61]. Poor sanitation is one
of the main causes of high rates of stunted growth in
mountainous areas [11, 84], as it can cause diarrhea
and other digestive diseases [85]. Wastewater disposal
measures [86] that improve sanitary conditions reduce
the prevalence of diarrhea [87] and helminth infections
[88] and decrease the prevalence of stunting [89].

Women from poor regions of Vietnam are more
prone to mental illness, the prevalence of which is as-
sociated with stunted growth in their children [90].

A study by Upadhyay et al. (2021) reports a link
between the use of solid fuels in economically disad-
vantaged households in Vietnam and the weight gain of
children living there [91].

The prevalence of malnutrition among newborns and
infants in their first year of life remained virtually unchanged
during the observation period from 2005 to 2019, avera-
ging 14% (ranging from 4% to 20%, Table 2). Only after
2020 did a downward trend to 4-7% emerge. Whether
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this decline is a pattern rather than a random statistical
fact will be determined by further observations, since the
2024 study notes that the nutrition of 80.1% of children
did not meet their calculated energy requirements [34].

Factors associated with malnutrition, as well as
growth deficiency, in newborns may include: the level
of education of mothers [28, 34, 56], refusal to breast-
feed [12, 26] and its insufficient quality [92], infectious
diseases [12, 26], low birth weight [26], large families
[93] father's insufficient involvement in family life [94],
and single-parent families [12].

Based on the assessment of 13 indicators of optimal
feeding practices for newborns and infants in their first
year of life recommended by WHO/UNICEF, only 36.7%
of children achieved the minimum dietary diversity, and
only 29% achieved the minimally acceptable diet [62].

The highest percentage of malnutrition among the
adult population was recorded in 1994 (40%) and in 2024
when observing individuals with pathologies. From 2006
to 2013, this indicator remained virtually unchanged,
hovering between 13% and 20% (see Table 2). Thus,
malnutrition is common among elderly patients and can
lead to prolonged treatment, disability, and increased
mortality among elderly residents of the country [84,
95]. Vietnam is one of the countries with a rapidly aging
population. According to the 2019 statistical forecast, the
number of elderly people is 11.41 million (11.86% of the
total population), and it will double by 2038 [95].

Thus, more than 30 years of experience in moni-
toring the quantitative characteristics of malnutrition
in Vietnam shows an approximately 5-fold decrease
in malnourished school-age children. At the same
time, the prevalence of underweight adults and new-
borns has remained virtually unchanged since 2008.
The main causes of underweight are: traditionally high
carbohydrate intake, low levels of education, lack of
knowledge about healthy eating, increased consump-
tion of fast food, poverty, especially in ethnic mountain
areas, limited food security, environmental pollution,
intestinal infections, and parasitic diseases.

ANALYSIS OF VITAMIN
AND MICRONUTRIENT DEFICIENCY
PREVALENCE AND ITS CAUSES IN VIETNAM

Table 3 shows that the prevalence of anemia among
school-age children in 2001-2008 ranged from 20% to

2025;10(4):18-48

RUSSIAN BIOMEDICAL RESEARCH




[FE]
I
b
=0
hN
g
[FE]
b
I
=
b
[
(@)
=
(@]
b
m
s
©
o
<
|y

PATHOPHYSIOLOGY — MEDICINE

SJOLISIP UUIg USA PUB UBA
eI Ul BUIAl| USWOM €29°1S
9HMG Ha U Ha|/ Hed |
xelAdyo & anfmoieamxkodu

(L1l

- - - %01 '€C %ES'LE - ‘ISHUIMHEX €29 1G | 800 “'[e }0 BydLised
abe Jo sleak G Japun uslp|iyo
1o} sonsiie)s Alewwing
1alr G o a10ede0s a yaLat [1e1]
- - - - %002 - A exmLonLeld seHos) 8002 “"[e 18 Ueyy|
o,/ | — Aouaiolep Jeddon
%.‘l — vaw whudely
%6 1§ — Aousioyep wnisaubey
%6'‘1G — BUHIeW Lunndaff
%¢'29 — Kouaioyap wniusjeg
%E€'79 — BHaLa0 Lnndalf Seale [eInJ WOJJ UBIP|IYD £4Z
%6°98 — Aousioyep oulz Jeak 9-| MLOOHLOBIN sz
%698 — exHNN Lnndaft - %e‘LL - %9'GG 1815 g—] | 10%09Ua0 €M exHagad £fg 800z “Ie 18 UaIyN
aouinoid uy aybN
woJj uswiom jueubaid gy
HealH unhHuaodu en log1]
- - - - %Z'Sy - HUIMHaX XI9HHaWadag gy | 900Z “'[E 1o eMeylY
%G'¢¢ — Kousioyap ouiz Jeak | — yuow 9 louBH WoJj UsIp|Iyo GG l62}]
%G 7¢ — eyHun tnndaft %6°Gl %618 o1 | —oamg IOHeY "1 €M MaLat GG | Goog “1ebiag % doH
%G 7z — fousioyep ouiz yjuow 11-9 uaipjiyd £G¢ loy]
%G'7Z — EXHUN Lunmndpaly - %Z'02 - %6'68 99N 119 velall JGZ | G0OZ “[e e SinwS
siesk 6-/ sub v8z [8z1] €002
- - %L - - 18l g—/ mWhoaat gz |  “|e 18 usknby ¥ e
steaf |-/ yUBIPIIYO 885
- - - - %EL u-, \Ma1a 886 | [S01] 1.00Z “[e e IleH
seale
JuBIBIp Woy synpe 19|
%Gt—8¢ — Aouaioyap suipo| sieak 97-€7 goHoyed [Lz1] €861
efoy mhudafy - - - - 1o 9z—¢z |  xiaHeed e miauwoodes 19} ““|e 18 UBWYSIAH
SUETIETELIEIIT @ ulweyip V UlWeyA uoJ|
19LHaWaLreod U @ Huwelng V Huneing 0gaLd)Y BILIBUY By juabunuos joyiny
)19 BUWaHY loedeog LHAIHULHOY| doray
19.1mnudalf

¢ ehnuge|

€ 9/qel

godolae xi9HhUueed WIGHHET ou 9WeHla9g 09 OHMINeLNE U g01HaWaLeodiIMn mhsjs%wﬂ. ‘UUNBHE n_hoozzozmahoonzum&

sIoyjne snolieA 0} BuipJoade WeualA Ul SUILUBYIA pue Sjusawa|e aoel) Jo Aouaioyap ‘Blwaue Jo 9oudjeAdld

RUSSIAN BIOMEDICAL RESEARCH

v

POCCUNCKHUE BUOMEANLUMNHCKUE NCCNELOBAHUA

;10(4):18-48

2025



il
I
hy
= Y
S z
x O
za
| =
= |
= 9
(o))
S a
m >
S I
o

o 2
2 E
C &

IOUBH WO} UBLIOM
jueubaid-uou pue jueubaid

VIOHeY "
sleaf 6p-G| | I9HMIMHBX dI9HHOWSABQaH M log1]
- %8 18l -Gl a19HHaadaq 2102 “le 19 ualH
uswl ggg pue uswom g9z
%0 — & sieaf £g-¢| ISHURKAW ZZZ 1 [v21]
- %91 — & effos gg—¢| HuMHaX 692 | dZ10Z “|e }8 usAnbN
9ouIn0ld WeueH ul
uawom jueubaud ¢y
o,£8 — Aousioyep auIpo) WeHey uunHnaodu [se1]
%Ee8 — eroy thmndeff - - HWMHOX XI9HHaWadag €11 1L1L0Z “[e 18 Jaysiq
AND YU 1yD OH woy
USWOM Zg§ pUe usw GOZ
HUAMMOY "1 €N
%9y — & sieaf /g-g) IGHUIMHEX ZE 1 [ve1]
- %0C — & Lo /g-8l HIARKAW GOZ | 110 “[e 18 Weyd-OH
yuow g
- - %801 %8'0y O3 G [zhil 010z “fe3e nud
suojBas ulaypou woyy
sieak og uswom jueubaid-uou ggg
obe abeiory goHoulad
1l 0g XI9Hd8882 €M HUMHOX [so1]
- - %61 %8¢ | Loedeos uuHITad) XI9HHOWSAOQOH g€ 010z e 18 fasen
loueH
wouj uswiom jueubaid-uoN
sieak g6l VIOHEeY "1 €M
- - %61 18U 6p—G| | I19HMmMHaX ai9HHawadagaH | [€€1] 6002 ‘B 18 NA
%'y — Aouaiolep Jeddon
%1y — ndaw mhudaff
%6'G — Aouaioyap wniuajeg
%6'G] — eHawad Lhmdaff
%G 9z — Aousioyap ouiz sieak 2}-1) suIB Gz [zel1 6002
%G 9g — exHun nndaft - %¥'02 11 /-1 Wohosal Gig “|B 18 UBIYN UBA
%'y — Aouaiolep Jeddon
%'y — Vo Luhndafy
%566 — Aousiolap wnisaubeyy
%G'6G — BUHIBW LUhndafT Seale [eint wouj
9%9°G/ — Aousiolep wniusjes sjuapnys jooyos Arewnd zez
%9‘G/ — eHawad hmdaff goHoyed
%%’ 16 — Aousiolep oulz XMOGLI9D €M 19LrONM [¢zl 8002
%' L6 — exHul mhudaly - %E L1 %Gy - YIOHdLeheH BOXMIMenA Z6g “1e18 ‘A'N UsIYN

18-48

10(4)

2025

POCCUMCKUE BUOMEANLIMHCKUE UCCNEAOBAHMUA

RUSSIAN BIOMEDICAL RESEARCH




[FE]
I
b
=0
hN
g
[FE]
b
I
=
b
[
(@)
=
(@]
b
m
s
©
o
<
|y

PATHOPHYSIOLOGY — MEDICINE

%C 8y

— miodo auHIeo|
%'y

— m¥0do auHHed

%v've
— miodo auHIeo|

%8512
— miodo anHHEd

syeam (Z 0}

2| WoJj uswiom jueubaid
quatiaH gz o Z| Lo axodo
BH I9HMIMHOX 819HHaWadaq

(81
7102 “le18 uelL

%Gz — Aousioyap oulz
%G — exhunh wihndeff

A4 yuin 1yd

OH wou} uswom jueubaid yGg
HUAMMOY "1 €

I9HUITIHAX S19HHaNSdag $5Z

[89]
€102 [ 10 UaknBN

dNH ualyl enyl

wouy Aoueubaud Jo syeem z|>
uawom jueubaid g

€0y

Hoq] eA] eu qualeH g1 >
1L90HHBWadag Woxodd 09

[Lol] €L0z “le)e

- - - - %E'6) - HUMHaX XI9HHaWadag 66¢ |  euepeabuolwepuIs
sieak |-G
- - %sL'L - %Ly'eh US| (s1nNv3s) sieak 61120
pabe uaipiiyo /82
sieak 6'y— (SLNNV3S) erol [zsl €10z
- - - - %528l Blfol 67— 6'}1-¢°0 exHaged 782 “|e 18 usknby o7
sieak 6'11-2°0 uBIpIIY2 2282 [zsl €102
- - - - %G9'8E B0l 6'}1-¢'0 exragad 7,82 “[e }o uaknbN &7
abe aAnonpoudal
‘Jueubaid-uon
1oedeos
%2’ 19 — Aousiolep oulz yiaHanwiAToduad UsWwom 9zg| [¥11]
%219 — exHun tnndaft - %9l %.1'Cl %L1 ‘819HHaWad8gaH HWMHBX 9ZG| 7102 “le 18 nojjie]
%6 LG — Aousioyep oulz sieak g-yjuow 9 uaipiyd 985 [ze1]
%61 — BMHUN Lufndaly - %E' Ly %6°Cl %6 18rg — 039N 9 WaL1atr 98 |  dzl0g “[e 18 nojjie
%16 — Kousioyap wnjoed sieok 60 uaIpIIyo Z€§ l9z!]
%/6 — Bunauey tnndaif %LT - - - 18l G- eyHagad zgg €102 “|e 18 nojjie
abe anonpoiday
%816 — Aouaioyep ouiz 1oedeos Uswom $69 [sz1]
%816 — eNHUN mhmndaly - %119 %88 - yiqHanwiAToduay I9HUITHOX $69 | BZL0Z “|e }e nojjie]
SJUBW|D0IDIN @ Ulweyip V Ulweyin uol|
19LHaWaLreodimnpy @ HUWeLng V HuWeling 0£aLRY eIy aby Juabunuos joyny
spouaq BUNOHY loedeog LHAIHULHOY doiay
19Lmnundalf

£ "LIQBW BNHAXLI0QOA] | / £ 8|qeL 8y} JO UOHENURUOY

RUSSIAN BIOMEDICAL RESEARCH

v

POCCUNCKHUE BUOMEANLUMNHCKUE NCCNELOBAHUA

;10(4):18-48

2025



il
I
hy
= Y
S z
x O
za
| =
= |
= 9
(o))
S a
m >
S I
o

o 2
2 E
C &

%8¢ — syjuow ¢
wnyedisod

%8¢ — 99N ©-¢
yiagorodsLrooy

%¥E — Je}seul} iS¢
%pg — d1osmmndL u-g
%8¢ — Joyseu} sz
%8¢ — d1osndL n-z
%81 — Jaysawy i1s|

uswom jueubaid 105

[61]

- - - %el | %8l — dioswmdL u-1 - HWMHaX XIHHaWadag |L0S |  910Z “[e 18 ushAnbN
sieak |1-9 UBIPIIYO G8E (60L] 910z “le
- - - %9'S %YL latr -9 yolell gge | 1o oeg usknb o7
%8
—sleaf |1-9
%1 ‘8Y
— 18l -9
%8G — sieak > [izil9loz
- %8G — Lou 6> - - - - - “le1s "q | ushny
%L'0L— &
%S — P
[eany
amoaua)
%YL —3
%E'6 —
Ao
- amioffodo | - - - - 1102/0102 ‘SLNNV3S | [6€1]910Z "B 18 Yod
sieaf G-z uaipiiyo 9102
- %L1 - - - 18w Gl—¢ waLalr 910z | [6£1]1910Z "B 30 Yod
%L — Risaqo
| %61
— yBremispun
%/ abe
— vnHaduko ndyy aAijonpoidal Jo uswom 0gG |
%119 — Aousioysp ouiz %6 — ©998 eloedeos oloHamLiAToduad [yl
%119 — exHun mhmndafy - 9MLBLOOTaH ndy] %y LL - - HUMHOX 0SS | #10Z |8 18 ¥ hojjie]
afie aaonpoudal Jo
USWOM [einI £86Y
%9'G) — Aousioyap ouiz eLoedeos oloHanwAToduad [06]
exnuh hualf %8'€9 %12 %872 - - IGHUTTIHOX SMM0ALIdD €86Y | 1102 e 18 ushnbN
%C 8Y %Y v
— foueubeaid a1e7 — Koueubaud aye
%l¥ %S LT
- - - — Koueubaud Aje3 — Koueubaid Aue3 -

18-48

;10(4)

2025

POCCUMCKUE BUOMEANLIMHCKUE UCCNEAOBAHMUA

RUSSIAN BIOMEDICAL RESEARCH




[FE]
I
b
=0
hN
g
[FE]
b
I
=
b
[
(@)
=
(@]
b
m
s
©
o
<
|y

PATHOPHYSIOLOGY — MEDICINE

%6°01 — elwaojedsadiy

0202-610¢
Kening uonLnN
|euoneN weujsip
1102026102

%60} — Buwaunauendaun | abe Buiyiop BINEHL99g BMHeLWU
%9z — Kouaioyap ouiz 1oedeos usWIop aNHeg0TaLIIM
%92y — exHun hudaly - - - %g‘cz | waHgoooud0TAd | 19HUITIHaYK 90HALreHoNEH
%0 — 911K00J0B)\
%0 — BeHdeLnnodyep
%€°G — anhoowioN
%E'S
— seHdeLnnowdoH
%6 — oIA20IOIN
%6'L Buoyd reH jo
— seHdeinhodinp Sseale [ein Ul UsIp|Iyo £68
%6°C} — [el0L sieak 6-9 Hodyey "1 goHoved [511]
- - - - %62l — BEMQO 18lf 6—9 XMM29Lrad eHagad £68 610z “|e 18 BueoH
%8 — leiny
%8 — amoaLd)
%S — A1
%G — amotfodo |
%9'9 — [ejoL aouinold
%9'9 — 88mgo yuig yuig wiouy uaIpjiyo 0081
Kauaayep auipo) sieak 01-¢ qHUIT9HNg
efoy mhudefy - - - - Lo gL-g | wmhHuaodu ev waLat 00g8L | [0v1L] 610Z B 12 1e@
leydsoy Ao yuipy
14D OH WOl UsIP|IYD GZZ
sieak G — syjuow 9 HAWMMOY "] [z2]
- - - - %7'0€ laLr g — 08I 9 19h1H9Lr0Q e naLat Gzg 6102 “le 18 yuAnH
sabe Juaiagiq 2e1ep 108loid ONITINS loz1]
- - %Z'v) ‘%61 %L1 1oedeos VIGHEed | ;ONITINS BL80du SI19HHEY 610Z “1e 18 sooy
sieaf ¢—| | Ao usp Buny jo uaip|yo /z¢
- %L'LY - - %E'€E effos ¢-| HodHIaY "I uaLatl Jz¢ | [9] 6102 “[e 19 9nyD
%Cy — uslpjiyo ul
wnyedisod
%ey — vaLet A
geaoTodaLrooy |
SJUSWA|B0IDIN @ Ulweyp V UlWe)ipn uou|
_n_._.I¢E¢=mOQv_SE a :SE&._.Sm \'/ Issmhsm OMQ_H¢V—A elwauy 0@< «Cmm:_«coo Joyjny
s)a1eQ BUWBHY loedeog LHOJHULHOY doiay
19unundayf

€ "LIQeW 8NHERHONQ) / £ 8]qe] 8} jo Bulpug

RUSSIAN BIOMEDICAL RESEARCH

v

POCCUNCKHUE BUOMEANLUMNHCKUE NCCNELOBAHUA

;10(4):18-48

2025



il
I
hy
= Y
S z
x O
za
| =
= |
= 9
(o))
S a
m >
S I
o

o 2
2 E
C &

‘(11 0202-81.02) BMHELNL NMHEEOTBLIQO XIGHILIEHONTTEH
1 BYHEQ 0JOHAMWB0g 19ULAd J/OIDIUHOI/E0E XI9HHET €8Q em IaHanhALou uLrag ‘AHonlad 1 ALou ou oHHegodunndmLedLd ‘ULooHHeHedD0duoed 1 MLDOHHEHEdLo0dUoBd MSMQO QO SI9HHEM, Mney 8 Bagodole BMHEO01D09
018iTIQ0 1 BUHELNL BUHBOLO0D BUHSMAALA 1 eLnhndel BLOdLHON BUT 19LHoWaLE0d NN 8 BELOALISLBMONE S1981h10LIA;, 00IAdT oHeee)A oH nLde ‘exdogiqa BeHHEMaWD BoLeeganAeediol asLel 1 qdelre, :anHenanmdy)

"(020Z-8102) sAanins uonuinu [euoieu pue saseqejep dnois) yueg pUo/43DINN/OHM Wod paulelqo alam uoibal pue xas Aq palijelis aousjeasid pue eyep
90us|enald |[esano, ‘eISY Ul Uj[eaH [BJausS) pue shjejs [euoluinN aAcduw| pue sajousioyaq [04U0Q O} SUOLUSAISIU| JUSLINUOIII| S|qeUIEISNS, Pale)s SIMIBYI0 SSB|UN pawnsse S| o|dWes paXiw & ‘Mojaq pue aJay, :3)oN

suolbal
JuBleyip woy uaIpjiyo |00y
%09 — Aouaioyap ouiz sieak §'11-6'0 goHonlad [vel v2oe
%09 — exHun hudefy %L°LE %Z'9 - %zl erol 6'11-G0 xiaHeed e MoHagad |00y “leya uel) Anyl
%L°9 — Aousioyep ouz %8'8C — & %6'62— & | Iseak g —uow g UBIPIIYO 6EOZ
%.'9G — exHun Lunnaft - %<7l %0y — %Y°CE— P efforz —oan g weLatl 6¢0z | [6] aygoz “le e ueL
sieaf g1—G
%0¥ %9 %EL %0¢ laurgl—-g
sieak 6> ¢MaInaY [zV] veoe
- %6€ %9 %02 %S¢ Laur g> ¢doego “le 18 ueyg % uey
sieak g1—0 MBIABI O1BWIISAS [zz1]
- %¥'96-6'0 - - 18U g1—0 doggo yMoshnLENBLONY | ZZ0Z “'|B 10 BUEMO
slieak 6y-G| uswom jueubaid-uop [o11]
- - %e‘ce %66 18U 6p—G| | I19HMMHaX a19HHeWadagaH | Zz0z ‘|e 1o uskny a7
%,€ — Kouaioyap ouiz 819Aag
%LE
— exHul mindhat yiquraxs |
%G8 — fousioyap ourz sieak 6p-8| uawiom jueufaud-uoN [oz]
9,68 — exHun hndaff - - - 18U 6p—8| | I19HMMHaX B19aHHeWadagaH | 120z “'[e Jo uaAnbN

18-48

;10(4)

2025

POCCUMCKUE BUOMEANLIMHCKUE UCCNEAOBAHMUA

RUSSIAN BIOMEDICAL RESEARCH




45%. However, a single study conducted in 2001 failed
to confirm these data [105]. Since 2010, there has been
a decline in the number of anemic children, and in
2013-2024, this indicator averaged 13% (ranging from
9% to 20%). Anemia in younger children (aged 1 to
5 years) is an exception: according to some authors, its
prevalence in 2019-2024 amounted to 30-35% [6, 12].

According to the data presented in Table 3, the
prevalence of anemia in newborns also decreased
from 84-90% in 2001-2005 to 38-40% in 2005-2019
and 12-20% in 2019-2024.

There was also a decrease in the number of ane-
mic women of reproductive age and pregnant women
(Table 3). While before 2013 this pathology was regis-
tered in more than 40% of those examined, in 2013-
2022 anemia was diagnosed in 20-25% of women
(according to some data, up to 35%).

These data are partially consistent with those found
in the literature. A national study of nutritional risk fac-
tors in 1995 reported a high prevalence of anemia.
Approximately 40-50% of young children and women
were affected, but this figure fell after 2000 to 34%
and 25%, respectively [106]. At the same time, iron
deficiency anemia (IDA) was diagnosed in only 6%,
while thalassemia accounted for 7.3% with a genetic
predisposition of 26% of those examined, and 42.9%
suffered from anemia for unknown reasons [107]. Ado-
lescence is positively associated with anemia preva-
lence [9]. The low prevalence of IDA is confirmed by
other authors. According to Casey et al. (2010), it oc-
curs in 14% of non-pregnant women, Nguyen & Young
et al. (2016) found it in 1.5% of pregnant women, and
Le Nguyen Bao K. et al. (2016) observed it in 0.4% of
children aged 6 to 11 years [20, 108, 109]. However,
these data are inconsistent with the results of the
2010 National Nutrition Survey and the 2020 General
Nutrition Survey in Vietnam. [110], which showed that
about 37% of pregnant women suffer from IDA [111].
These results were reproduced by Phu et al. (2010),
who showed that the prevalence of IDA remains quite
high in children in their first year of life, at 21.7% [112].

At the same time, the prevalence of iron deficiency
did not undergo significant fluctuations and corre-
sponded to 11-13% (in some cases up to 40-50%)
in school-age children, 10-12% in newborns, and 20—
25% (in late stages 38-40%) in pregnant women and
women of reproductive age.

2025;10(4):18-48
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The main causes of micronutrient and vitamin defi-
ciencies are: the traditional preference of Vietnamese
people for carbohydrate-starchy foods [28, 61, 82],
modern trends towards an increase in the proportion
of fast food in their diet [75, 76], and low consumption
of fruits, vegetables, and meat due to their financial in-
accessibility to residents of poor regions [38, 77]. Ac-
cording to studies by Bhutta et al. (2013), Hoang et al.
(2019), Tan et al. (2024), poor nutritional status during
pregnancy and in the neonatal period, maternal ane-
mia, childhood stunting, and intestinal parasitic infec-
tions (giardiasis or ascariasis) were significant predic-
tors of anemia in school-age children, while adequate
consumption of iron-rich foods (meat, fruits, and ve-
getables) was a protective factor [9, 12]. Special stu-
dies have revealed low iron concentrations in the milk
of women in Vietnam [113]. However, deficiencies in
hemoglobin, ferritin, zinc, and vitamin A were not diag-
nosed in overweight individuals [114, 115]. Some stu-
dies have reported that iron deficiency is associated
with malaria in ethnic minorities [116]. Anemia caused
by parasites, especially hookworms, is a consequence
of chronic blood loss [107]. Hookworm infection was the
strongest factor associated with anemia, accounting for
22% of anemia cases [15]. Hookworm infections were
significantly associated with hemoglobin levels [15]. In
other studies, hookworm infection was not associated
with anemia [117]. The most common parasites in Viet-
nam are Ascaris lumbricoides (roundworm), Trichuris
trichiura (whipworm), and hookworms (Necator ameri-
canus and Ancylostoma duodenale) [118]. Based on
data from the Department of Parasitology and Malaria
Control, Thua Thien Hue Health Service, the incidence
of hookworm and malaria infection is quite low, with an
average prevalence of 6.4% and <0.1%, respectively.

In 1985-1988, there was a high prevalence of clini-
cal complications of vitamin A deficiency. Clinical as-
sessment of vitamin A deficiency and xerophthalmia in
more than 30,000 young children showed the presence
of nyctalopia in 0.37% (WHO criterion no more than
1%), Bitot's spots in 0.16% (WHO criterion no more
than 0.5%), corneal ulcers and keratomalacia in 0.07%
(WHO criterion: no more than 0.01%), and corneal
scarring in 0.12% (WHO criterion: no more than 0.05%)
[119]. The prevalence of vitamin A deficiency remained
relatively stable during the 2005-2024 observation pe-
riod (Table 3): it was lowest among school-age child-
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ren, ranging from 6 to 14% . Newborns and women of  lem in Vietham [122]. This phenomenon is explained by
reproductive age accounted for 15-20% (in some ca-  cultural traditions. Vietnamese people prefer wear closed
ses up to 50% or more). At the same time, itis reported  clothing, use sun umbrellas, and have low outdoor activi-
that vitamin A deficiency among children <5 years of ty, which limits their exposure to the sun [122], combined
age living in the Central Highlands and Northern Moun-  with low consumption of foods containing this vitamin,
tainous Regions is significantly higher than in other  especially in children aged 6 months to 2 years [123].
regions of the country (19-20%) [4, 120]. In the Red  Following rapid economic growth and increased cultural
River Delta region, dark green leafy vegetables (ave- influence from Western countries, white skin has become
rage consumption 162 g/person per day) are the main  part of the modern “concept of beauty,” which is particu-
source of plant carotenoids, while fruit consumption is  larly attractive to the younger generation of women [124].
quite low (52 g/person per day) [4]. In addition, the effectiveness of sun exposure may be re-
The main risk factors for low serum retinol levels  duced by air pollution, haze, and altitude [124]. It should
are a diet low in vitamin A sources (eggs, fruits, and  be noted that significant predictors of vitamin D deficiency
vegetables), poor nutrition, and high levels of infec-  in women were urban residence and age under 30. The
tions, particularly measles and diarrheal diseases  winter season was a significant predictor in men [124].
[52], which are typical of low-income households [4]. The analysis of micronutrient deficiencies is also
Table 3 shows that, regardless of the observation  presented in Table 3. Zinc deficiency varied depen-
period in Vietnam, up to 60% of women of reproductive ~ ding on the gender, age, and place of residence.
age and young children (in some cases up to 90%) and ~ The highest values were found among rural children,
11-40% of schoolchildren and adult men suffer from vita- ~ pregnant women, and women of reproductive age
min D deficiency. Tuyen le D et al. (2016) found that the ~ (75-90%). Zinc deficiency among infants and older
prevalence of vitamin D deficiency in adults increased  children did not exceed 60%. Selenium, magnesium,
from 7% (19% in pregnant women) in 2009 to 30% in  and calcium deficiency in all Vietnamese residents,
2012 and to 57% (36% in pregnant women) in 2013  regardless of sample type, ranged from 50 to 60%.
among women living in Northern Vietnam. Deficiency of ~ Zinc and selenium deficiency was positively associa-
vitamin D varies greatly among different ethnic groups,  ted with stunted growth and malnutrition in school-
they ranged from 0.9% to 96.4% in studies of Oktaria et age children and adolescents [9, 115, 125].
al. (2022) and up to 58% in studies conducted by Stevens Vitamin B,, deficiency was diagnosed in 3-15% of
et al. (2022). Meanwhile, according to the authors [121],  non-pregnant women [114, 126] and 8-12% of school-
vitamin D deficiency is approximately twice less common  age children, regardless of gender and place of resi-
in men than in women, which is consistent with the data ~ dence [125], due to insufficient consumption of meat
presented in Table 3. Vitamin D deficiency increased from  and eggs [90]. However, there are no studies in Vietnam
22.8% in 2012 to 61.3% in 2015 among children under  reporting the prevalence of macrocytic anemia [115].
6 months of age and from 66.7% in 2012 to 70.5% in A number of publications on iodine deficiency in
2014. among children aged 6 to 11 years in northern re- ~ Vietnam are limited. A 1983 study reported that iodine
gions [121]. The SEANUTSII" (2021) [62] study showed a  deficiency was found in 28-45% of adults, a 2011
decrease in vitamin D deficiency compared to SEANUTS  study found it in 83% of pregnant women and wo-
| (2011) [52]: 41.3% versus 52.7% for urban children and ~ men of reproductive age, and a 2019 study found it in
23.3% versus 48.1% for rural children, respectively. The ~ 5-8% of schoolchildren (Table 3).
percentage of children suffering from vitamin D deficiency Therefore, 20 years of observations on anemia
was higher in rural areas than in urban areas [71, 121].  show a two- to threefold decrease in its prevalence
Despite sufficient insolation (more than 100 sunny days ~ among school-age children, pregnant women, and
per year?), vitamin D deficiency is a public health prob- ~ women of reproductive age. It is noteworthy that iron
deficiency is not the leading cause of anemia among

' Southeast Asian Nutrition Surveys the Vietnamese population. Researchers attribute it to
2 https://www.statista.com/statistics/1089265/vietnam-annual-  general protein-energy malnutrition and the spread of
sunshine-duration-in-by-city/ intestinal bleeding due to helminthic infestations. They
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also highlight nutritional causes in the spread of vita-
min A and D deficiency due to the low consumption
of eggs, meat, vegetables, and fruits among residents
of poor rural areas. In addition, the cultural traditions
of the Vietnamese people involve wearing closed clo-
thing, which interferes with vitamin D synthesis in the
skin. Subclinical deficiency of vitamin B,,, zinc, sele-
nium, copper, and iodine should also be noted as a
public health problem affecting the population.

KEY APPROACHES FOR PREVENTING
AND TREATING DEFICIENCY DISEASES
IN VIETNAM

Since the 1990s, starting with the First Internatio-
nal Conference on Nutrition in 1992, Southeast Asian
countries have adopted national nutrition strategies
and action plans in order to eliminate the double bur-
den of malnutrition (Food and Agriculture Organiza-
tion of the United Nations),1992; World Health Organi-
zation (2018a)). The WHO conducted Global Nutrition
Policy Reviews in 2009-2010 and 2016-2017 (World
Health Organization (2013), World Health Organiza-
tion (2018a)). The Report on Food Security in ASEAN
(Association of Southeast Asian Nations) prepared by
European Union, UNICEF & World Health Organiza-
tion in 2016, presented nutrition-related issues co-
vered by national strategies in Southeast Asian coun-
tries. The national nutrition strategy sets out goals for
improving nutrition and measures aimed at supporting
vulnerable groups such as women and children be-
longing to ethnic minorities and living in poor areas
[141], and implements a set of measures to reduce
poverty, provide financial support to the population,
provide credit, develop agriculture, and improve health
care [2, 142]. Improving the nutritional status and diet
of children has been a priority for the Viethamese go-
vernment since 2000. (National Nutrition Strategy for
2001-2010) [143]. Rapid economic development has
helped to improve the nutritional status of the popula-
tion, along with specific nutrition efforts by the Viet-
namese government [141].

The National Nutrition Strategy for 2011-2020 with
a vision for 2030" is a multi-sectoral policy document
aimed at improving the quantity and quality of the

! https://www.fao.org/faolex/results/details/en/c/LEX-
FAOC142707/
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Vietnamese diet, reducing child undernutrition, and
managing obesity and overweight. The vision for 2030
is to reduce child malnutrition below the level of public
health significance and to increase the average height
of adults. In addition, awareness of proper nutrition
and behavioral change should be promoted among
the general population to prevent nutrition-related
chronic diseases, and food safety should be ensured.

The main objective of the current National Nutrition
Strategy (Decision No. 02/QD-TTg 2022) for 2021-
2030 and the Vision for the period up to 2045 is? to
promote proper nutrition for improving the nutritional
status of each individual, location, region, and ethnic
group, which will contribute to reduced morbidity and
improved physical constitution, endurance, and intel-
ligence among the Vietnamese people.

From 1993 to 2005, the Vietnamese government
established a national target program to control io-
dine deficiency through widespread salt iodization.
lodized salt coverage increased to 95% of house-
holds, reducing the prevalence of goiter from 22%
to 4% in children and increasing the average urinary
iodine content from 32 pg/L to 130 pg/L in children
aged 8 to 10 years [144]. Only 73.6% of respondents
reported using iodized salt in any form in their house-
holds, while the target was 90% [135]. In recent years,
Vietnam has achieved a significant reduction in child
malnutrition thanks to positive effects of maternal and
child health programs [145].

Clinically significant deficiencies are as fol-
lows: iron and zinc in children aged 6-8 months;
iron only in children aged 9-11 months; vitamin B,
calcium, iron, and folate in pregnant women; vita-
mins B,, Bg, calcium, and folate in lactating women
and adolescent girls; calcium and iron in non-preg-
nant women [146].

One measure to combat micronutrient deficiencies
is to fortify foods with vitamins and micronutrients, for
example, milk, vegetable oil, fish sauces, powdered
flavorings, soy sauces, and wheat flour [137], infant
formula and complementary foods [71], nutrient-dense
complementary foods [147], rice®, instant noodles
[148], cookies [149], and locally produced peanut bars

2 https:/www.fao.org/faclex/results/details/en/c/LEX-FAOC213441/

3 Nguyen T.T.L., 2024 Joseph M., Beesabathuni K., Matthias D.
Enhancing the iron content of milled rice with path’s ultra-rice® tech-
nology. http://www.path.org/publications/files/TS_ur_enh_iron_pos.pdf.
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[150]. Fish sauce was identified as the most suitable
food product for iron enrichment, as it is consumed
by more than 80% of the population [144, 151] and
has been effective in controlling iron deficiency ane-
mia [144]. In 2011, the Vietnam Food Administration
developed and issued national technical regulations
on food enrichment, which further contributed to the
creation of favorable conditions for food enrichment
[144]. To support fish sauce fortification, the Global Al-
liance for Improved Nutrition awarded a grant to the
National Institute of Nutrition for 2006-2009. This pro-
gram achieved the production of fortified fish sauce
in ten factories, reaching more than 575,000 people.
The effectiveness of fish sauce fortification in impro-
ving iron status among women of reproductive age in
Vietnam has led to a reduction in the prevalence of
iron deficiency from 22.3% to 4.0% and anemia from
24.7% t0 8.5% [151]. The average consumption of fish
sauce in villages was 13-18 ml/person per day [151].
At this level of consumption, fortifying it with 7 mmol
of iron/L would increase the added value of the sauce
by 8%, which would amount to US$0.11 per person
per year [151].

In addition to fish sauce, vegetable oil, flavorings,
and soy sauce are also target products for fortification,
as they are consumed by 60-90% of the population
[144]. Other measures include promoting breastfee-
ding, developing government-supported school fee-
ding programs, and deworming to prevent iron defi-
ciency [2, 71, 92, 106, 108].

Fortification of milk and biscuits with iron, zinc,
iodine, and vitamin A, as well as increasing the calorie
content of these products by an average of 300 kcal,
contributed to accelerated growth and weight gain in
children aged 1.5-2 years 5 months to 2 years after
the start of consumption of fortified products [2, 149].
Enriching biscuits with several micronutrients is an ef-
fective strategy for improving the micronutrient status
of Vietnamese schoolchildren and increases the effec-
tiveness of deworming [148].

Adequate nutrition counseling programs that in-
clude information about the dangers of micronutrient
deficiencies and social support, the creation of a fle-
xible supplement intake scheme, and the involvement
of community leaders in the promotion and marketing
of dietary supplements and their free provision are
positively perceived by the population [152].
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Additional intake of dietary supplements containing
micronutrients and vitamins is another way to correct
deficiencies [2]. For example, prescribing supple-
ments containing iron and folic acid before conception
improved linear growth and fine motor skills in child-
ren aged 2 years [75]. Taking combined supplements
containing zinc, iron, and vitamin A increased plasma
retinol by 15% and reduced the prevalence of zinc de-
ficiency by 17.3% [153]. The prescription of vitamin A
capsules in 1988 reduced the prevalence of xeroph-
thalmia [119]. Combined supplements containing zinc,
iron, and folic acid, proteins, fats, and B vitamins,
consumed by pregnant and lactating women, as well
as children, in combination with dietary counseling,
contributed to an increase in hemoglobin (decrease in
the prevalence of anemia), ferritin, iron, zinc, plasma
retinol, and urinary iodine in children and women [18,
60, 129, 138, 149]. Adding small amounts of locally
produced fortified foods to the diets of Vietnamese
women of reproductive age increased levels of iron,
zinc, vitamin A, and vitamin B, [154].

Recent national dietary recommendations for preg-
nant women suggest adding fatty acids from the 16th
week of pregnancy [155] to prevent congenital anoma-
lies [156, 157]. Vietnam's National Nutrition Strategy for
2011-2020 does not mention encouraging the addition
of fatty acids, as a result of which Viethamese women
may not be aware of their importance [155]. Congeni-
tal malformations that can be prevented with nutrient
supplements remain one of the three leading causes
of neonatal mortality in Vietnam [158]. The prevalence
of anencephaly was estimated at 3.6 per 10,000 live
births in Vietnam in 2010, which is higher than the cor-
responding figures in the United States (1.9-2.3 per
10,000 live births in 1995-2011) and Thailand (0.8 per
10,000 live births in 2001-2012) [158].

Vietnam has programs that focus on developing
agriculture and small-scale animal husbandry. Both
are seen as promising and culturally important ways
to improve food security for the population [120]. Rai-
sing awareness about fruit and vegetable growing in
home gardens and community gardens could reduce
the financial burden of purchasing essential foods
[159]. Promoting livestock farming at the household
level could improve the supply of animal-based foods,
which are rich sources of iron, zinc, and vitamin By,.
For example, the production of chicken liver (a source
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of iron, zinc, and B vitamins), due to its affordability
[146], will, according to some authors, help reduce
malnutrition [146]. High consumption of dairy products
has been associated with significantly higher concen-
trations of vitamin B,, calcium, vitamins D and B,, A,
fat, protein, zinc, iodine, and bifidobacteria [160]. In
order to implement agricultural development programs
at the family level, the country has a Training and Im-
plementation Center that promotes the improvement
of veterinary services and animal breeding — Vuon Ao
Chuong (“Garden Pond, Barnyard”) [159].

vitamin deficiencies are: anthropometric deficiencies
caused by parental malnutrition, low levels of culture
and education, inadequate breastfeeding, economic
reasons for not eating enough meat and vegetables,
especially among residents of poor rural and moun-
tainous regions, food shortages, as well as parasitic
diseases and intestinal infections.
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CONCLUSION

To sum up, it should be noted that over a period of
almost 30 years, the Vietnamese government, thanks
to the adoption of the National Nutrition Strategy, has
managed to reduce the number of school-age children
suffering from stunted growth and underweight by ap-
proximately 2-3 times. Measures introduced to enrich
foods with vitamins and micronutrients have also led
to a reduction in the number of children and adults
suffering from anemia, iron deficiency, and vitamin A
deficiency. However, vitamin D deficiency remains a
public health problem, which is linked to traditional
Vietnamese beliefs about the physical attractiveness
of people with white skin. The main factors contri-
buting to malnutrition, stunting, and micronutrient and

AONOJHUTE/IbHAA UH®OPMALINA

Bknap aBTOpOB. BCe aBTOpPLI BHECNN CYLLECTBEH-
HbI BKNag B pa3paboTKy KOHLenuuu, npoBefeHue
nccnegoBaHUs M NOArOTOBKY CTaTby, NPOYnN M 0g06-
pun ouHanbHyto Bepcuto nepep nydnukamen.

KoHdpnukt uHtepecoB. ABTOpbI AeKnapupyioT OT-
CYTCTBME SBHbIX U NOTEHLMANbHbIX KOH(IIKTOB MHTE-
pecoB, CBA3aHHbIX C NybrukaLmen HacTosLeN CTaTbMm.
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